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(54) POSITIVE ACTIVE MATERIAL FOR NON-AQUEOUS LITHIUM SECONDARY BATTERY AND ITS 
MANUFACTURING METHOD AND NON-AQUEOUS LITHIUM SECONDARY BATTERY USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing method of 
a positive active material for a non-aqueous lithium secondary 
battery that is made of fine and uniformly dispersed spherical 
particles without having impurities and has high purity, and its 
positive active material, and a secondary battery. 
SOLUTION: In the manufacturing process of a positive active 
material that is a composite oxide of a transitional metal compound 
and a lithium compound, a grinding process by a wet jet-mill is 
provided. For example, it comprises a first wet jet-mill process in 
which, by measuring by a prescribed ratio lithium carbonate and 
cobalt oxide and making a slurry by adding water to these and 
transferring by high pressure the slurry into a nozzle arranged 
facing each other in the pressure container from the facing flow 
passage, and by making the facing flows of these slurries mutually 
collide and merge, the material is ground and made into 
particulates, and a second wet jet-mill process in which after the 
drying 1, firing 1 and grinding, water is added again to the complex 
oxide and a slurry is made, and this is again wet ground, and then 
by drying 2, firing 2 and grinding, the positive active material is 
manufactured. 
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?-<*'f«Kr<!W*rffv\ ¥£i&&9//m© 10 
DJ^L i/Co1HMMt4Mt*«r'fr*Lfc. *Jttt«Uc 
«t 9#e>*lfcjE*fiMMI©A 1 $G&&&3lZ7jki- 0 
ffi, 3E«e*K«flc-ir**i*5cili©ftliI CP (KAS 

[0 0 2 6] (Jfc$fc0lj2) Li/Co = l. OOir&S 

K S^Srffl^TfeaiSSffla l/min, &a 
EE*2 4 5MPa-C5EI*5jgLteaUfc. tea*JC^ 20 

T*foofc 0 ^7!J-S:^i/- 

#ibtifc&$&^£®&^4>T'&fi£j&g£6 0 0 

lt^7 y -£fftK u ffgis-^x yh? 

ft31/min, feaflE7j2 4 5 MP a "C 3 0*0,8 L 
iS&Slil (imffcof;, Z©7 7 y-ICP VAMSr 30 
T, ifflgaiT-IE^O. 2MPa, S£jft»«2 0 0*C-e**ft 

6 0 0T;X4®fflmf$.L. 5W*W«ICT«»*m\ 

5 „ m© L i - C o S^BMfcfcatf-fc^riJ L 

[0 0 2 7] (it«5W3) Li/Co = l. 0 0 £#5 

£*P;LT$#LT7 7 y-£fE®!Lfc 0 w©7 7 y-£ 
ISv'sj' h 5/H8:fflV*T*&a8Kil;3 1 /m i n, &a 40 
EE7J2 4 5 MP a T* 5 0^1 1) jS LS&a Lfc„ &a^lC7 

7 y-©&ffi#:ft£«£L£ir^ ?»4 2^m 

t#&*lfcttji«a[^Srfl|«JF«P"e«ll«ift«Sr8 0 0 

t;, fiF^B#pfl*4ii#Bai txmi&L, yju^m^xm 

ffi3 I /m i n, &a/E7j2 4 5MP at'3@MiL 

fc„ toam©^7y-©!(aa^*ai]^Lfctz5, ¥ 50 
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&)%L&1$1 nmXh-otZo r©77 y-{CP VAlffi^ 
T, **:*7HEA0. 2MPa, e*jaSE2 0 0*C-C 

spJSIt€B5 2 m©««L i -C o%£ifcfc4fe 

[0 0 2 8] Ofcf&M4) Li/Co = l. OObttZ 

fc;(IO*T*#LT*7 ! y--«:ft5«Lfc. r©7 7 y-& 
i^iy h S/l"£ffll^-C*&a8fEl:3 1/rain, &a 
ffi*2 4 5MPaT?5Btt9igU&3Lfc. &a&C:* 

7 y-©^«^*^a'j^tfctr5, 2 <* m 

X'hotz, fcfc, *7))-&X7'U-\<7j J rX'lfc®£ 
#£*TV\ @M#6 3,im©BlCiiUT^«Lfc. ^9 

Lxxyy-amL. ffMa'AyhSA'-ejoaa 

13 1/min, ^aiE^ 2 4 5 MP a T* 4 El Ma t 

SfcHOLfcfc, r-<7^^77°u- K7^f -V-SrfflV^TR 
*itS2 0 0'CT?i!»«ft*U» *«tt^-fr#fc. #6>n 
fc3**e^-Sr*j5iP t p-C9 5 0 < C-C4«r|ffl«EfiJcL, 7-f 
*-f«liTH¥»«S:tTl\ sp*9ttS3 3 Mm©*#{L i - 

[0 0 2 9] Li/Co = l. 0 0t)i5 

5 /H: J; "9 S^T* 1 0 mfflMft L 
fc 0 A0 ! amiC7 7 y-©fea^*ai|^Lfci:^5, ¥ 
«li2(imT'fc-ofc„ W:?7 y-^77°U- K7 

g^9 5 0r, ^9#W^4a#Wi: LTflH^L, 7-f* 
>T«CT»fl>SrfTV\ SMt 6 3 nm<DffilcmLX$m 
Ltz 0 z\o LXnbtitz^'^YmV f-^MZ^MTL 

T®#LT7 7 y-&f«u uv-T/\s*-)-x->vzm 
©77 y-©«iS^*^ai^Lfci:c5. jpisestti 

» mT-fcofc 0 r©75 y-l^P VA^jRSr^inL^. 
*, 4flEflcyX/nSr«ifci«*ft*SgttSrfflv^-C, "IS 
iT-ffi730. 2MPa. ft*jft«2 OCC-e**!!;* 

5oi:t«l, 5^*^icTi!ws:m\ y-mm 

8 M m©i1c«L i - Co«^»{tf»itt^Sr-&<aLfc. * 
[0 0 3 0] (ft*W2) Li/Co=l. 0 0t/f5 
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*&ttsii2jim"e*>ofc 0 mt*7y-*x-7v— k? 

-f«fc-C<IHM:fTV\ SPt 6 3 MmWfSlCfflLr^ 

mT*£>ofc„ CCO^y }) —\ZPV A®mZ&mL1t& s 10 
-JETjO. 2MPa , Ptm&&2 0 0 TC-CMMfc* U 

mO*«L i - Co*-ft-»fli4Wft^*r**Ufc. *Jttt 
+. 

[0 0 3 1] m&m3) Li/Co = l. OOifcS 
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?aS^9 5 0 t C, «rtt«FW*4l*IIJt 7^ 
*-f«K-C*H**rfTv\ §M£6 3 ^ m codicil LT# 

£&o*7 ])-<o®.&#m&mi£Litbz?>. ¥%m& 

4«#yXA'Srfl|ifc»(We«HgfllSrfflv^-C, « 
f^T-EE^O. 2MP a, RAfift 2 0 OtffiK 

9 5 0tt«L, T^rt^iCT^^fiV, 
g8*mO«RL i -C og^lft^llf S:^ Lfc„ 
J: *) fte>ftfc]Ette4Mr© Z r ^WftSrlt 3 

[oo32] &i.±.<Dmmm 1 ~ 7 Rwtmi 1 ~ 4 , m 

mi 1 ~ 3 ©»3S#ifc©-K$:» 1 ir^-r. 

[0 0 3 3] 

[SI] 
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[0034] ±cmtn&tfitim. ^ctj- <t 

ftlt (^«|») , (8wt%PVd F/NMP) 

£Effiit-C*8 5 : 10 : 5 oM^-ey 7 9 It £T All L 
X7^-tt^lliU:, #b*tfc#*t*rW*2 0/»in 
WiUli^ (AIIS) ±^»2 0 0 //mifiC^Lfcc r 

ttttft»«, ffi&<D^& (rlllOmm, ft*li*iit5 
0mm) (C^JWf L^MSrffl^T 1 . 5X10' ton/ 

m a <dR-/)X'^u^ L.fc„ r.©t#ro^*J¥t, Wiffi 50 



-jK^- h = 1 : 2 . lM-LiPF, ) (Cgjffl 

Ufc^, ir/N'U-? (2 5 ummtf]) iLf-uy) , 

[oo3 5] &.±.<D , %MmRVitmm. m*m\z^x 

[0 0 3 6] 
[«2] 
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[0 0 3 9] &>±.<D®% <fc <0 , **M©*ii*ftlC}Bo 

Mlgi:t>^ttolfiSiJ5 7 o olC*«l=/j;* t. R 

fc, jt«CT3roj;9ic^a^ 5 i i oot^its 

v*fc»£tt, «*t«c^-©¥«&«tSis 3 3 „ mfc49, 1 

SM*{fc »»» fttfi L T V * 5 £ % * 6 ft S . #38 

iW2 0%yT«t)«tfeS*\ *Hli«flJl, 2, 

4, 6lc^.bn5J:5lcJ:!)«fiH6S» ttfttgffc&ffife 50 



««*2ltJ«*<*' = /<A' hit !> ^<7 Alcjt^Tte^fc 
[0 0 4 0] 

IElie4Mt©Ma^ifcfcJ:fttf, ^♦S»»8A«5ft<, 

it, 

nafficofimftuiBj] 

[0 2] *«M©HiMt?iflV^lSi ? iS' M/K0* 
[03] *38W0HlfcW-efflV^ 4 fltft/ x^©«»* 

[04] *&mnn*nvm^izmmtimimiDW*a 

[0 5] ^wroiiiijWciifcjEttewfrojfeaES!*^ 
sm^^S (5ooof) -e*>5. 

[0 6] ft*©#te^»fc:Ettffi4MI©;feSg**«« 
gl^U (5 0 0 0(g) "Cfci. 
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2.3: SfcASftSS 
4 s 5 : J X/U 
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